Regulation of high molecular weight bovine brain neutral protease by phospholipids in vitro.
The activity of the heat stable, glycosylated high molecular weight bovine brain neutral protease (HMW protease) is differentially regulated by phospholipids. While phosphatidylcholine (PC), phosphatidylserine (PS) and phosphatidic acid (PA) had only marginal stimulatory effect (40-75%) on the activity of HMW protease, lysophoshatidylcholine (lysoPC) and lysophosphatidic acid (lysoPA) activated the enzyme by more than two-fold. Both lysoPC and lysoPA exhibited concentration-dependent saturation kinetics for the activation of HMW protease. Surprisingly, phosphoinositides (phosphatidylinositol, PI; phosphatidylinositol 4-phosphate, PIP; and phosphatidylinositol 4,5-bisphosphate, PIP2) modulated the activity of protease differently: activation of the enzyme was higher with PIP (90%) as compared to PI (21%), whereas PIP2 inhibited the enzyme (16%). The inhibition of the protease by PIP2 was concentration-dependent. During receptor-coupled cell activation, phospholipase A2 (PLA2) converts PC and PA to lysoPC and lysoPA, respectively; PI is converted to PIP2 by successive enzymatic phosphorylation by PI 4-kinase and PIP 5-kinase; and phospholipase C (PLC) degrades PIP2 to diacylglycerol and inositol 1,4,5-trisphosphate. Therefore, the data suggest that HMW protease may be coupled to cell signal transduction where PLA2, PI 4-kinase, PIP 5-kinase and PLC are involved.